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Overview
Neutron and gamma-ray spectroscopy are
standard techniques used to gather detailed
information about the elemental composition of
airless planetary bodies like the Moon. The
cosmic-ray interactions with the lunar regolith
produce neutrons which are absorbed or
moderated as they propagate in the dense
regolith. A suppression of epithermal neutrons is
a strong indication of the presence of hydrogen.
In particular, it can be used to infer the existence
of water at the lunar poles.

Cosmic rays interacting with the lunar regolith
producing secondary neutrons and gamma rays.

Key Findings
We used the archived LEND data and
reanalyzed it with an advanced statistical
technique, [Ref. -R. S. Miller (2011)] to determine
the abundance of hydrogen at the poles and its
morphology.
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We outline our work with emphasis on the search
for water using the observations from the Lunar
Exploration Neutron Detector (LEND) aboard
NASA’s Lunar Reconnaissance Orbiter.

Impact
The mapping of regions significant in hydrogen
is important in understanding the water cycle on
the Moon. It can also help establish any relation
between the permanently shadowed regions
and the distribution of polar hydrogen deposits.
Knowing the regions on the Moon having water
could help if humans plan to setup a lunar base
in future.

Significant Regions at the North Pole

Preliminary Result: As seen in the figures above,
there is a suppression of epithermal neutrons
which implies a surplus of hydrogen at the poles.
However, the detection significances given by
LEND are overestimated.

Explanation
A robotic rover can use the information about the
distribution of hydrogen on the surface on the
Moon to search for water or ice.
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